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atter ine ore nag ooen captured, it will be transterred to
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manufacturing ziant in 2 near earth ortit.  Since the moon ore ceicher is

the primary design concern of our project, a8 previously desicned

rmanufacturing faciiity was used in conjunction with generic hagitsts
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Design criterta for tne plant was  taken from Gerald DigoersiSosce
applications  inc)  and  Jonsthsn Mewmaen{amberst  Collene)  weg

conceptuaiized & detailed protocianil This refinery and menufaciuring

piant will orovide the neccessary means to produce refined materials,
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rese orogucts derived from raw materiais found on the moon will, in
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he by-oroducts of the manufacturing process itseif,
The structure of the giant will consist of & modular nabitar ang working

B}

ares, puihit aroung the actuyal furnace, that will contain the crew ang tne

other supoort custems. Thermeat orotection swill recuire poln sctive ang

pasgive sustams In order to maintain croper conditions for both the craw

and tne eiccrramic sustems gnpoard. The attitude reference and conirai
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earth-bacea fzciiities as it will have the capabilities Lo make most of iis
own repairs zand to manufacture some ngccessary consumebies i
hydronen ara cxyaen which are by-products of the manufacturing process,

i aesioning the LED capture systermn and the accompamn
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ranufacturieg facility a number of prerequisiies ware ectaniished. armans

requirement. in order to successfully capture the raoon ore the relative
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This hinge connecticn ziiows s distinct advantage. If the C-beem is

of the C-besm wili determine how wide the frontal ares of ine
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Appendix A

The A-beam
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Appendix B

The Al Alloy




ALLOY 2014-T6  (4.4% Cu)

U.S. CUSTOMARY UNITS ST UNITS
Specific . 3 3
Weight .101 1b/in 2800 kg/m
Ultimate
Strength
tension 70 ksi 480 MPa
comnression 70 ksi 480 MPa
shear 42 ksi 290 MPa
Yield
Strength
tension 60 ksi 410 MPa
shear 32 ksi 220 MPa
Modulus of 6 .
Elasticity 10.6 x 10~ psi 72 GPa
Modulus of 3.9 x 106 psi 27 GPa

Rigidity

APPENDIX B




Appendix C

The C-beam
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Appendix D

GIFTS Data, Programs & Results




The job name CAS1 denotes the loading case for the off center hit in the upper
half of the structure. An example of this is on the previous page. The first
listing is that of the deflections. Note that the maximum deflection occurs at
node #125,(dimensions are in feet). The second listing is that of the stresses
in each member. Note that the maximum stresses occur in elements #175 and #181.
They are 17.78 ksi and -18.14 ksi, respectfully. This leaves a safety factor
of approximately 3 (max allowable= 60 ksi).

For the lower part of the structure, the case loading is denoted as CASZ2.

The maximum deflection (at node #125) is .9411 feet in the x-direction and .7107
feet in the z-direction. The way the beam was modeled, these are the only to
directions of concern (unless, ofcourse, failure occurs). Again, the maximum
stresses occur in element #'s 175 and 181. The safety factor in this beam is well

over 3 and actually closer to 5.
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This program, ABEAM, is the driver program to connect the nodes listed
in the file "BEAMA", below.
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This is the driver program to connect the nodes listed in the file
"BEAMC", below.
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APPENDIY E

Force Calculations




Tha meang w

b

carm

1th which the mass is to be stopped is similar to an aircraft
er. The energy relation

zoplies, where Kf = Q

s o

since the allowable distance which the mass may travel on deceleration

restricted more for of f-center catches, this is the case to be examined.

dx is limited to 100 ft

to completely model the entire

system, thic model must be X4

U = 4f:T cos 91dx + 4fDTcos 92 dx

oL 00391 = A 00392 = X
v I+ (o) Iy




gy = 100 ft
target ares dia. = 508 1t

T = constant

U= — 4f'oarqm”“
==4T ST D AT r e |
= AT —mdl t =T[5 = oa)
=-4T | (zz.enany + - (A 4673} )
= -7 (108.2)
Ky = U = togz Yoz 200m/s = 642 ftis
1/2m %2 - 1082 T
m ={2{108.2) T }/{Ba2)<
m = (5.2558){10‘4)
T = 100,000 Ibs. m = 52558 slugs

7685 kg

The loads will be applied in the following manner:

CASE 1- off center hit, upper

42,992 ihs
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A 40,28k ios
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CASE 2- off center hit, lower
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Notes

"B, Driggers end J.E. Newman, "Establishment of a Space

Manufacturing Facility,” Space Based Manufacturing From Monterrestrial

Materals, Mew York, p. 148
2Driggers and Newman, p.146.

z . _ .
“Ivan Bekey, Space Stations and Space Platforms-Concepts, Design,

infrastructure, and Uses, New York, p.296.

ADriggers and Mewman, p.1S9.
Jlvan Bekey, "Permanent Presence-Making it ¥ork™, 22nd Goddard
Memorial Symposium, San Diego, p. 138.

6Let:ture notes from Professor McCandless'es class.




References

Bekey, lvan. "Permanent Presence-Making it Work." 22nd Goddard

Memorial Symposium, March 1384, pp.73-111.

Bekey, lvan, ed. Space Stations and Space Platforms-Concepts, Design

Infrastructure and Uses. New York: American Institute of

Aeronautics and Astronautics, 1885.

O'rieill, Gerald K., and B. O'Leary, eds. Space-Based Manufacturing From

Nonterresirial Materials. MNew York: American institute of

Aergnautics and Astronautics, 1977.

Space World, "Big Dumb Booster™ March 1983, p.33.

* e glso used class notes from Professor McCandless's lectures.



